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(57) ABSTRACT 

Compositions may include long-chain organic molecules 
obtained from natural oils, particularly plant, bean, seed and 
nut oils, and their derivatives can be provided With increased 
oxygen stability by their combination With mixtures of par 
ticular classes of antioxidants, particularly combinations of at 
least one synthetic free-radical terminating antioxidant. The 
stabilization combination is particularly effective in combi 
nation With long-chain oils having less than 5% methylene 
interrupted unsaturation and free-radical terminating antioxi 
dants present in an amount of from 0.001 to 5% or more by 
Weight of the long-chain oils. The long-chain oil may include 
a natural oil or Wax, such as Macadamia oil and its derivatives, 
Moringa oil and its derivatives, Babassu oil and its deriva 
tives, MeadoWfoam oil and its derivatives, and High Oleic 
Sun?ower oil. 

6 Claims, No Drawings 
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ULTRA-STABLE COMPOSITION 
COMPRISING MORINGA OIL AND ITS 
DERIVATIVES AND USES THEREOF 

This application is a continuation-in-part of application 
Ser. No. 09/964,988, Which Was ?led on Sep. 26, 2001, now 
US. Pat. No. 6,667,047 Which Was a continuation-in-part of 
application Ser. No. 09/917,091, Which Was ?led on Jul. 27, 
2001 and issued as US. Pat. No. 6,528,075 on Mar. 4, 2003. 

FIELD OF THE INVENTION 

The present invention relates to ultra-stable long chain oils, 
particularly long chain oils used in conjunction With cosmetic 
and pharmaceutical products that are externally applied to 
patients. The present invention particularly relates to the pro 
vision of oxidatively ultra-stable emollients produced When 
free-radical terminating antioxidants are added to natural oils 
and Waxes, and their derivatives, having a percentage of meth 
ylene unsaturation less than 5%. 

BACKGROUND 

Emollients are materials that are applied to the skin of 
subjects to produce softness or smoothness. They have been 
used for centuries in both cosmetic and pharmaceutical prod 
ucts. The original emollients Were extracts or directly con 
centrated materials from plants or animals, While modern 
emollients also include partially synthetic (derivatives of 
natural products) or completely synthetic materials. 

In addition to the feel of an emollient upon application to 
the skin, cosmetics and their ingredients must exhibit stabil 
ity, both in storage and in use. The cosmetics must not dete 
riorate or separate in storage and use, and the individual 
ingredients should not decompose or otherWise undergo 
chemical changes that alter their desirable properties. One of 
the more common susceptibilities of products or components 
to ambient damage is from oxidation, and natural materials 
are clearly, through observation, susceptible to oxidation, as 
is commonly seen by broWning of fruit exposed to air or the 
rancid smell of old vegetable oils. Many foods, food addi 
tives, cosmetics, fragrances, medicaments, and colorants are 
Well knoWn to be subject to damaging effects from oxidation. 

The most frequent means of reducing the effects of oxida 
tion (including light ampli?ed or stimulated oxidation) 
include oxygen excluding packaging (e. g., bottles, cans, oxy 
gen impermeable polymer Wraps, and the like), chemical 
modi?cations of the ingredient to reduce its tendency toWard 
oxidation While minimally altering its functional properties, 
and the addition of antioxidants to directly quench oxidative 
species before they oxidiZe the ingredient. Packaging con 
trols are most effective Where a product is to be used once, as 
When the package is opened, air is introduced into the con 
tainer and the package provides no complete protection 
against contact With oxygen. Chemical modi?cation of an 
ingredient offers more general protection, assuming that a 
modi?cation can be devised that both substantially reduces 
the tendency toWards oxidation and also maintains the func 
tional properties desired in the selection of the underlying 
chemical. This can be an exhaustive task, With no guarantees 
of success. 

The use of antioxidants offers a general approach to the 
oxidation problem for a Wide variety of materials and ?elds 
including the protection of edible materials against premature 
oxidation. The use of antioxidants Would appear to some to 
require little more than the appropriate selection of an anti 
oxidant sold commercially for speci?c purposes to achieve a 
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2 
commercially viable product With a necessary level of oxida 
tion resistance. HoWever, antioxidants may have and often 
display unique interaction With other ingredients and With the 
primary component on either a physical level (by not blend 
ing With the other materials), on a chemical level (by reaction 
With active ingredients), or both. It is therefore necessary, 
With some compositions that require antioxidant protection, 
to conduct extensive research With no assurance of success. 
There are also such a Wide variety of classes of antioxidants 
and so many variants Within the classes that a search for an 
appropriate antioxidant is a highly problematic search, and 
the desire for the best antioxidant assures a time consuming 
process. 

Among the more common classes of antioxidants are free 
radical terminators, particularly those With available hydro 
gens from phenolic hydroxyl groups. Within that single class 
are the subclasses of butylated hydroxyanisole (BHA) and 
butylated hydroxytoluene (BHT), hydroquinones (such as 
tertiary-butylhydroquinones, and propyl gallate). Reducing 
agents or oxygen scavengers encompass another class of anti 
oxidants and includes ascorbic acid (vitamin C) and its 
derivatives (such as esters of ascorbic acid, such as ascorbyl 
palmitate); sul?tes (such as sulfur sul?te, alkali metal sul?tes, 
and bisul?tes, including alkali metal bisul?tes); glucose oxi 
dases (including catalase); erythorbic acid and its derivatives. 
Chelating agents comprise another class of materials that 
have been used to address problems With potentiators of oxi 
dation and include citric acid (and its derivatives), polyphos 
phages, and aminopolycarboxylic acids (such as ethylenedi 
aminetetraacetic acid (EDTA). Finally, there are other 
antioxidant classes With less general areas of use. 

The use of polyglycerol esters as oil in Water (o/W) emul 
si?ers for cosmetic formulations is described, for example, in 
J. Soc. Cosmet. Chem. 28, 733-740 (1977) and in Fette, 
Seifen, Anstrichmettel 88, 101-106 (1986). In addition, the 
use of selected polyglycerol fatty acid esters as cosmetic 
emulsi?ers is claimed in DE-Al 40 05 819 and DE-Al 40 23 
593 (BASF). HoWever, in cases Where the esters based on 
unsaturated or saturated fatty acids mentioned in these docu 
ments are used, it has been found that the resulting emulsions 
are not alWays suf?ciently stable in storage. The invention of 
that reference relates to cosmetic and/ or pharmaceutical for 
mulations that are characteriZed in that they contain 
monoesters of triglycerol With saturated Cl6-Cl8 fatty acids 
as emulsi?ers, the monoester content being from 30-50% by 
Weight. It Was asserted that it Was surprising that the degree of 
self-condensation of the oligoglycols in conjunction With the 
nature of the fatty acid and the percentage content of 
monoesters has a bearing on the properties of the resulting 
emulsi?ers. That invention includes, in particular, the obser 
vation that the establishment of a percentage monoester con 
tent of 30-50% in the emulsi?ers according to the invention 
leads to a signi?cant improvement in stability compared With 
otherWise knoWn products of the prior art. 

In spite of this, there is a present and continuing need for a 
class of compositions comprising oils and Waxes that exhibit 
extended stability relative to unadulterated oils and Waxes 
alone. 

SUMMARY OF INVENTION 

It is an object of the present invention to provide a compo 
sition comprising a long-chain oil, said long-chain oil has a 
percent methylene interrupted unsaturation of less than 5%, 
in combination With at least one free-radical terminating anti 
oxidant, Wherein said free-radical terminating antioxidant 
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provides an oxidation stability to the long-chain oil of more 
than 400% relative to the oxidation stability of the oil alone. 

It is another object of the present invention to provide a 
composition comprising a long-chain oil, said long-chain oil 
has a percent methylene interrupted unsaturation of less than 
5%, in combination With at least one free-radical terminating 
antioxidant, Wherein said free-radical terminating antioxi 
dant provides an oxidation stability to the long-chain oil of 
more than 400% relative to the oxidation stability of the oil 
alone Wherein the free radical-terminating antioxidant is 
present in an amount of from 0.001 to 5.0% by Weight of said 
long chain oil. 

It is yet another object of the present invention to provide a 
composition comprising a long-chain oil, said long-chain oil 
has a percent methylene interrupted unsaturation of less than 
5%, in combination With at least one free-radical terminating 
antioxidant, Wherein said free-radical terminating antioxi 
dant provides an oxidation stability to the long-chain oil of 
more than 400% relative to the oxidation stability of the oil 
alone, Wherein said long chain oil has a percent methylene 
interrupted unsaturation of less than 1%. 

It is yet another object of the present invention to provide a 
composition comprising a long-chain oil, said long-chain oil 
has a percent methylene interrupted unsaturation of less than 
5%, in combination With at least one free-radical terminating 
antioxidant, Wherein said free-radical terminating antioxi 
dant provides an oxidation stability to the long-chain oil of 
more than 400% relative to the oxidation stability of the oil 
alone, Wherein said long chain oil is selected from the group 
consisting of moringa nut oil and its derivatives, macadamia 
nut oil and its derivatives, babassu nut oil and its derivatives, 
and meadoWfoam oil and its derivatives. 

It is a further object of the present invention to provide a 
composition comprising a long-chain oil, said long-chain oil 
has a percent methylene interrupted unsaturation of less than 
5%, in combination With at least one free-radical terminating 
antioxidant, Wherein said free-radical terminating antioxi 
dant provides an oxidation stability to the long-chain oil of 
more than 400% relative to the oxidation stability of the oil 
alone, Where the long-chain oil has a slip value greater than 
that of castor oil, 7.0 as measured by a modi?ed Cadicamo 
method. 

It is yet a further object of the present invention to provide 
a composition comprising a long-chain oil, said long-chain 
oil has a percent methylene interrupted unsaturation of less 
than 5%, in combination With at least one free-radical termi 
nating antioxidant, Wherein said free-radical terminating 
antioxidant provides an oxidation stability to the long-chain 
oil of more than 400% relative to the oxidation stability of the 
oil alone and further comprising a reducing agent present in 
an amount of from 0.001 to 2% by Weight. 

It is yet a further object of the present invention to provide 
a composition comprising a long-chain oil, said long-chain 
oil has a percent methylene interrupted unsaturation of less 
than 5%, in combination With at least one free-radical termi 
nating antioxidant, Wherein said free-radical terminating 
antioxidant provides an oxidation stability to the long-chain 
oil of more than 400% relative to the oxidation stability of the 
oil alone and further comprising a reducing agent present in 
an amount of from 0.001 to 2% by Weight, Wherein the reduc 
ing agent is selected from the group comprising ascorbic acid 
and its derivatives; sul?tes; glucose oxidases (including cata 
lase); and erythorbic acid and its derivatives. 

It is another object of the present invention to provide a 
composition comprising a long-chain oil, said long-chain oil 
has a percent methylene interrupted unsaturation of less than 
1%, in combination With at least one free-radical terminating 
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4 
antioxidant, Wherein said free-radical terminating antioxi 
dant provides an oxidation stability to the long-chain oil of 
more than 400% relative to the oxidation stability of the oil 
alone. 

It is yet another object of the present invention to provide a 
composition comprising a long-chain oil, said long-chain oil 
has a percent methylene interrupted unsaturation of less than 
1%, in combination With at least one free-radical terminating 
antioxidant, Wherein said free-radical terminating antioxi 
dant provides an oxidation stability to the long-chain oil of 
more than 400% relative to the oxidation stability of the oil 
alone, Wherein the free radical-terminating antioxidant is 
present in an amount of from 0.001 to 5.0% by Weight of said 
long chain oil. 

It is yet another object of the present invention to provide a 
composition comprising a long-chain oil, said long-chain oil 
has a percent methylene interrupted unsaturation of less than 
1%, in combination With at least one free-radical terminating 
antioxidant, Wherein said free-radical terminating antioxi 
dant provides an oxidation stability to the long-chain oil of 
more than 400% relative to the oxidation stability of the oil 
alone, Wherein said long chain oil is selected from the group 
consisting of moringa nut oil and its derivatives, macadamia 
nut oil and its derivatives, babassu nut oil and its derivatives, 
and meadoWfoam oil and its derivatives. 

It is a further object of the present invention to provide a 
composition comprising a long-chain oil, said long-chain oil 
has a percent methylene interrupted unsaturation of less than 
1%, in combination With at least one free-radical terminating 
antioxidant, Wherein said free-radical terminating antioxi 
dant provides an oxidation stability to the long-chain oil of 
more than 400% relative to the oxidation stability of the oil 
alone, Where the long-chain oil has a slip value greater than 
that of castor oil, 7.0 as measured by a modi?ed Cadicamo 
method. 

It is yet a further object of the present invention to provide 
a composition comprising a long-chain oil, said long-chain 
oil has a percent methylene interrupted unsaturation of less 
than 1%, in combination With at least one free-radical termi 
nating antioxidant, Wherein said free-radical terminating 
antioxidant provides an oxidation stability to the long-chain 
oil of more than 400% relative to the oxidation stability of the 
oil alone and further comprising a reducing agent present in 
an amount of from 0.001 to 2% by Weight. 

It is yet a further object of the present invention to provide 
a composition comprising a long-chain oil, said long-chain 
oil has a percent methylene interrupted unsaturation of less 
than 1%, in combination With at least one free-radical termi 
nating antioxidant, Wherein said free-radical terminating 
antioxidant provides an oxidation stability to the long-chain 
oil of more than 400% relative to the oxidation stability of the 
oil alone and further comprising a reducing agent present in 
an amount of from 0.001 to 2% by Weight, Wherein the reduc 
ing agent is selected from the group comprising ascorbic acid 
and its derivatives; sul?tes; glucose oxidases (including cata 
lase); and erythorbic acid and its derivatives. 

It is another object of the present invention to provide a 
composition comprising a long-chain oil, said long-chain oil 
has a percent methylene interrupted unsaturation of less than 
5%, in combination With at least one free-radical terminating 
antioxidant, Wherein said free-radical terminating antioxi 
dant provides an oxidation stability to the long-chain oil of 
more than 1000% relative to the oxidation stability of the oil 
alone. 

It is yet another object of the present invention to provide a 
composition comprising a long-chain oil, said long-chain oil 
has a percent methylene interrupted unsaturation of less than 
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5%, in combination With at least one free-radical terminating 
antioxidant, wherein said free-radical terminating antioxi 
dant provides an oxidation stability to the long-chain oil of 
more than 1000% relative to the oxidation stability of the oil 
alone, Wherein the free radical-terminating antioxidant is 
present in an amount of from 0.001 to 5.0% by Weight of said 
long chain oil. 

It is yet another object of the present invention to provide a 
composition comprising a long-chain oil, said long-chain oil 
has a percent methylene interrupted unsaturation of less than 
5%, in combination With at least one free-radical terminating 
antioxidant, Wherein said free-radical terminating antioxi 
dant provides an oxidation stability to the long-chain oil of 
more than 1000% relative to the oxidation stability of the oil 
alone, Wherein said long chain oil has a percent methylene 
interrupted unsaturation of less than 1%. 

It is a further object of the present invention to provide a 
composition comprising a long-chain oil, said long-chain oil 
has a percent methylene interrupted unsaturation of less than 
5%, in combination With at least one free-radical terminating 
antioxidant, Wherein said free-radical terminating antioxi 
dant provides an oxidation stability to the long-chain oil of 
more than 1000% relative to the oxidation stability of the oil 
alone, Wherein said long chain oil is selected from the group 
consisting of moringa nut oil and its derivatives, macadamia 
nut oil and its derivatives, babassu nut oil and its derivatives, 
and meadoWfoam oil and its derivatives. 

It is yet a further object of the present invention to provide 
a composition comprising a long-chain oil, said long-chain 
oil has a percent methylene interrupted unsaturation of less 
than 5%, in combination With at least one free-radical termi 
nating antioxidant, Wherein said free-radical terminating 
antioxidant provides an oxidation stability to the long-chain 
oil of more than 1000% relative to the oxidation stability of 
the oil alone, Where the long-chain oil has a slip value greater 
than that of castor oil, 7.0 as measured by a modi?ed Cadi 
camo method. 

It is yet a further object of the present invention to provide 
a composition comprising a long-chain oil, said long-chain 
oil has a percent methylene interrupted unsaturation of less 
than 5%, in combination With at least one free-radical termi 
nating antioxidant, Wherein said free-radical terminating 
antioxidant provides an oxidation stability to the long-chain 
oil of more than 1000% relative to the oxidation stability of 
the oil alone, further comprising a reducing agent present in 
an amount of from 0.001 to 2% by Weight. 

It is another object of the present invention to provide a 
composition comprising a long-chain oil, said long-chain oil 
has a percent methylene interrupted unsaturation of less than 
5%, in combination With at least one free-radical terminating 
antioxidant, Wherein said free-radical terminating antioxi 
dant provides an oxidation stability to the long-chain oil of 
more than 1000% relative to the oxidation stability of the oil 
alone, further comprising a reducing agent present in an 
amount of from 0.001 to 2% by Weight, Wherein the reducing 
agent is selected from the group comprising ascorbic acid and 
its derivatives; sul?tes; glucose oxidases (including catalase); 
and erythorbic acid and its derivatives. 

The novel features that are considered characteristic of the 
invention are set forth With particularity in the appended 
claims. The invention itself, hoWever, both as to its structure 
and its operation together With the additional object and 
advantages thereof Will best be understood from the folloW 
ing description of the preferred embodiment of the present 
invention When read in conjunction With the accompanying 
draWings. Unless speci?cally noted, it is intended that the 
Words and phrases in the speci?cation and claims be given the 
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6 
ordinary and accustomed meaning to those of ordinary skill in 
the applicable art or arts. If any other meaning is intended, the 
speci?cation Will speci?cally state that a special meaning is 
being applied to a Word or phrase. Likewise, the use of the 
Words “function” or “means” in the Description of Preferred 
Embodiments is not intended to indicate a desire to invoke the 
special provision of 35 U.S.C. §1 12, paragraph 6 to de?ne the 
invention. To the contrary, if the provisions of 35 U.S.C. §ll2, 
paragraph 6, are sought to be invoked to de?ne the 
invention(s), the claims Will speci?cally state the phrases 
“means for” or “step for” and a function, Without also reciting 
in such phrases any structure, material, or act in support of the 
function. Even When the claims recite a “means for” or “step 
for” performing a function, if they also recite any structure, 
material or acts in support of that means of step, then the 
intention is not to invoke the provisions of 35 U.S.C. §ll2, 
paragraph 6. Moreover, even if the provisions of 35 U.S.C. 
§ll2, paragraph 6, are invoked to de?ne the inventions, it is 
intended that the inventions not be limited only to the speci?c 
structure, material or acts that are described in the preferred 
embodiments, but in addition, include any and all structures, 
materials or acts that perform the claimed function, along 
With any and all knoWn or later-developed equivalent struc 
tures, materials or acts for performing the claimed function. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

Compositions comprising long chain oils, or Waxes, and 
their derivatives can be provided With a surprisingly large 
increase in oxidation stability by combination With mixtures 
of particular classes of synthetic antioxidants, particularly the 
combination With at least one synthetic free-radical terminat 
ing antioxidants, such as butylated hydroxyanisole (BHA) 
and butylated hydroxytoluene (BHT), hydroquinones (such 
as tertiary-butylhydroquinones, and propyl gallate). The sta 
biliZation combination, according to the present invention, is 
particularly effective When the long-chain oils have less than 
5% methylene interrupted unsaturation. Further, this large 
increase can be supplemented by including a small amount of 
a reducing agent, or oxygen scavenger, to the composition. 

Extension of the stability of oils and Waxes containing loW 
percentages of methylene interrupted unsaturation have been 
discussed in Us. Pat. No. 6,287,579 (the ’579 patent), Which 
issued to Kleiman et al. on Sep. 11, 2001 and Us. Pat. No. 
6,528,075 (the ’075 patent), Which issued to BroWn et al. on 
Mar. 4, 2003, the contents of Which are both incorporated 
herein. 
The ’579 patent discloses that derivatives of natural oils, 

speci?cally the ethyl ester derivatives of oils and Waxes hav 
ing methylene interrupted unsaturation of less than 20% can 
be surprisingly extended by the addition of tocopherol (vita 
min E) and a supplemental additive selected from the group 
consisting of kojic acid, malic acid, and ascorbic acid. By 
synergy, this combination of these tWo components enabled 
an increase of oxidative stability that Was orders of magnitude 
greater than that enjoyed by unaltered oils and Waxes. 

HoWever, What Was not disclosed, and is not obvious to one 
of ordinary skill in the arts, is the extraordinary ultra-stability 
provided When synthetic free-radical terminating antioxi 
dants are added to oils and Waxes, and their derivatives, that 
have a methylene interrupted unsaturation of less than 5%. 
While tocopherol is a free-radical terminating antioxidant, it 
is a natural product that differs structurally from the synthetic 
free-radical terminating antioxidants by being bicyclic, With 
one of the tWo rings further being heteroatomic by containing 
oxygen. 
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Described herein, by Way of example of the inventive com 
position, is a composition that is comprised of oil, or Wax, or 
derivatives thereof, in combination With a synthetic free 
radical terminating antioxidant, Which provides unexpected 
oxidation stability to the oil or Wax. The composition of the 
present invention is oxidatively ultra-stable relative to emol 
lient compositions that do not include the synthetic free 
radical terminating antioxidant of the present invention. Pref 
erably, the oils or Waxes, and their derivatives, are produced 
from natural products having a percent methylene interrupted 
unsaturation of less than 5%, such as moringa, macadamia, 
babassu, meadoWfoam, high oleic sun?ower, castor, coconut, 
jojoba, cuphea, dill seed, lunaria and various lauraceae oils. 
Herein, the term “long-chain oil of moringa” includes pure 
moringa oil and derivatives thereof. Herein, “derivatives” 
means oils, or Waxes, produced from an original oil that are 
further processed, such as by making the methyl ester, the 
ethyl ester, the isopropyl ester, hydrogenated oils, and the 
like. 

The characteristic of the degree of methylene interrupted 
unsaturation has some particular signi?cance for the selection 
of preferred materials in the practice of the present invention, 
With those oils or Waxes, and their derivatives, having less 
than 5% methylene interrupted unsaturation being most 
desirable. The term “percent methylene interrupted unsatura 
tion” is used as a description of the internal structure of these 
various components of the oils, such as triglycerols and 
esters. The term literally means the Weight percent of acyl 
groups having double bonds separated by or interrupted by a 
methylene group, 4CH2i. This term is used to better 
explain the reactivity of fatty acyl groups Whose double bonds 
are so far aWay from one another that they behave chemically 
as monoenoic fatty acyl groups. For example, consider the 
double bonds at the delta-5 and delta-13 position of meadoW 
foam oil. The double bonds are so remote from each other that 
the acyl group acts as if it Were monoenoic. The tWo double 
bonds do not interact in a Way that Would cause the fatty acid 
group to behave as a dienoic molecule rather than as a 

monoenoic molecule. The Weight percent of acyl groups hav 
ing double bonds separated by a methylene group is calcu 
lated, then added to other such acyl groups to determine the 
total percent methylene interrupted unsaturation. Soybean 
oil, for example, has tWo such acyl groups, linoleic and lino 
lenic acids. The Weight percentages of these tWo acyl groups 
in soybean oil are usually 52% and 6%, respectively. The 
percent methylene interrupted unsaturation is therefore 58%. 

All oils or Waxes, and their derivatives, oxidatively 
degrade. Their oxidative stability is measured and compared 
using an oil stability index (OSI, as outlined in The Of?cial 
and Tentative Methods of the American Oil Chemists’ Soci 
ety, AOCS Method Cd 12b-92). Previously, the use of the 
most common antioxidants (e.g., BHA and BHT, for 
example) With these natural long-chain oils (e. g., from at least 
about 8 carbon atoms to 30 or more carbon atoms in the 

primary aliphatic chain) and their ethyl esters, fats or fatty 
materials Were expected to slightly improve their oxidative 
stability, but not provide dramatic improvements in levels of 
OSI in these oils. 

Table 1 reports the OSI values of a variety of different 
natural oils (as used herein the term “oils” includes Waxes and 
fats), and select derivatives, both With and Without free-radi 
cal terminating antioxidants, thereby illustrating the ultra 
stabiliZation that the addition of synthetic free-radical termi 
nating antioxidants provides. Further reported in Table 1 are 
the percent increases in stability provided by the addition of 
free-radical terminating antioxidants, and percent polyun 
saturation of the different oils. 
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8 
Pure moringa oil has an oxidative stability of 29.6 hours 

and a percentage methylene interrupted unsaturation of 0.7%. 
Pure meadoWfoam oil has an oxidative stability of 69.1 hours 
and a percentage methylene interrupted unsaturation of 1 .0%. 
Pure babassu oil has an oxidative stability of 46.5 hours and a 
percentage methylene interrupted unsaturation of 1.5% Pure 
macadamia oil has an oxidative stability of 5.6 hours and a 
percentage methylene interrupted unsaturation of 3.5%. 
According to data on other natural oils, these natural oils 
having a percentage methylene interrupted unsaturation of 
greater than 10.0%, the addition of small amounts of syn 
thetic free-radical terminating antioxidants should increase 
the oxidative stability by under 400% or if one Were to omit 
the data on High Oleic sun?ower oil, one Would expect and 
increase of less than 200%. While this slight theoretical 
increase may be bene?cial, it has been unexpectedly deter 
mined that the actual increase in oxidative stability is greater 
than 400% ( and even as great as almost 2,300%, such as seen 
With macadamia nut oil. The ethyl esters of these fats and oils 
see an even greater increase (greater than 4,500%, as high as 
8,285% for the ethyl macadamiate). This dramatic increase is 
extremely useful for compositions such as emollients since it 
extends the emollient shelf live signi?cantly beyond that of 
any other natural, or naturally derived, emollient composi 
tion. Moreover, it has been surprisingly determined that fur 
ther addition of a supplemental additive extends the oxidative 
stability even more. 

Heretofore, it has been impossible to use substantial quan 
tities of oil derivatives, such as the ethyl esters, in cosmetic 
formulations despite their bene?cial “dry emollient” proper 
ties. NoW that compositions have been produced that are 
ultra-stable, meaningful quantities of these materials can be 
used and, at the same time, the formulation Will remain oxi 
datively stable. Thus, the present invention provides compo 
sitions displaying drastically improved oxidation resistance 
comprising oils and Waxes, or derivatives thereof, not includ 
ing the synthetic free-radical terminating antioxidants. The 
synthetic free-radical terminating antioxidants may be used 
in amounts from about 0.001% by Weight of the composition 
to about 5% by Weight of the composition, depending upon 
the particular formulation, and other additives in the compo 
sition. In general, relatively loW amounts of the tocopherols 
are highly effective. 

Further, it is expected that including into the composition 
of the present invention formulations that contain antioxi 
dants, especially tocopherols, Will further enhance the ultra 
stability of the composition of the present invention. While 
there is a preferred range for the amount of free-radical ter 
minating antioxidants added to the present invention as dis 
closed herein, additional antioxidants have been shoWn to 
further increase the stability (meaning that the stabiliZation 
effect has not leveled off). 
The compositions of the present invention are found to be 

most useful as emollients in cosmetic applications including, 
but not limited to: creams, lotions, and liquid foundation; 
massage oils and the like; pressed products such as eye 
shadoW, blush, and poWder; molded products such as lip stick, 
lip balm, foundation, blush, eye liner, eye shadoW, mascara 
and the like; hair care products, such as leave in conditioners, 
relaxers, hair dyes and other applications Where there is stress 
on the oxidative stability of the composition. 

In addition to the essential ingredients in the emollient 
compositions of the present invention, further material may 
be present in the composition for functional or aesthetic rea 
son. Additional antioxidants from the classes described 
herein and/or antioxidants, including tocotrienols (com 
pounds homologous to tocopherols that differ by the presence 
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of three unsaturated bonds in the side chain), and oryZanol (a 
mixture of ferulic acid esters of sterols, e.g., beta-sitosteryl 
ferulate and methyl ferulate, and triterpene alcohols, e.g., 
24-methylenecycloartenyl ferulate; see Bailey’s Industrial 
Oil and Fat Products, 4”’ Ed., John Wiley, NeW York, 1979, 
volume 1, pages 407 to 409) may be present. Fragrances, 
colorants (e.g., dyes or pigments), topically applied medica 
tions, UV absorbers, Whitening agents, emulsifying agents, 
binders, scrubbing particulates, and the like may be present. 

Fatty elements in addition to the stabiliZed oil, Waxes, or 
their derivatives that may be used can be selected from min 
eral oils like paraf?n or petroleum oils, silicon oils, vegetable 
oils like coconut, almond, apricot, corn, jojoba, olive, avo 
cado, sesame, palm, eucalyptus, rosemary, lavender, pine, 
thyme, mint, cardamon, orange blossoms, soy beans, bran, 
rice, colZa, and castor oils, animal oils and fats like talloW, 
lanolin, butter oil, fatty acid esters, fatty alcohol esters, Waxes 
Whose melting point is the same as the skin’s (animal Waxes 
like bee’s Wax, carnauba or candelilla Waxes, mineral Waxes 
like micro-crystalline Waxes and synthetic Waxes like poly 
ethylene or silicone Waxes). All acceptable oils used in cos 
metic formulation can be used, like the ones that have been 
mentioned in the CTFA’s book, Cosmetic Ingredient Hand 
book, First edition, 1988, The Cosmetic, Toiletry and Fra 
grance Association, Inc., Washington (hereinafter, “CTFA”). 

Cosmetically or dermatologically active substances may 
be added to the compositions of the present invention, mean 
ing active cosmetics chosen from anti-acne agents, anti-mi 
crobial agents, anti-perspiration agents, astringents, deodor 
ants, hair removers, external analgesics, agents for hair 
conditioning, skin conditioning, sun protection, vitamins, 
catechines, ?avonoids, ceramides, fatty substances, polyun 
saturated fatty acids, essential fatty acids, keratolytic agents, 
enZymes, anti-enZymes, moisteners, anti-in?ammatory sub 
stances, detergents, perfumes, and mineral substances for 
synthetic coverings. These substances may represent from 1 
to 20% by Weight of the total Weight of the composition. 

Detergent or foaming agents, Which may be added to the 
composition of the present invention, for example, may 
include disodic cocoamphodiacetate salts; lauroylether sul 
fosuccinate disodic salts; the vegetable protein acylates; the 
cocoyl gutamate triethanolamine salts; the lauroyl sarcosi 
nate sodium salts; the glucoside decyl-ethers; and the sodium 
sulfate lauroyl ethers. 

Pasty active compounds like lanolin by-products (acetyl 
lanolin, lanolin, and lanolin alcohols; cholesterol by-prod 
ucts, like cholesterol esters (12 cholesteryl hydroxy stearate); 
pantaerythritol hydroxylated esters, linear mono-esters like 
butyl stearate, arachidyl propionate or stearyl heptanoate, and 
triglycerides With a fatty chain less that C16 can also be used. 
These substances may be Water-soluble, lipid-soluble, or 
lipid-soluble and Water soluble at the same time, or dispers 
ible. They can be chosen from the compounds that are found 
in the CTFA dictionary at pages 51 to 101. 

Surface active agents, cationic, anionic, non-ionic and/or 
ZWitterionic may be used in combination With the present 
invention. These surface active agents can be chosen, for 
example, from the hydrophilic surface agents, like glycols, 
such as hexylene glycol, butylene-1,2 glycol, ethyl-2-hexyl 
sulfosuccinate; oxyethylene octylphenol (9, and the salts 
derived from cocoyl and lauroyl collagen, sorbitan palmitate, 
and the polyoxyethylene byproducts of sorbitol palmitate 
esters, salts of fatty chain quaternary ammonium. Suitable 
anionic surfactants Which may also be used include the Water 
soluble alkali metal or ammonium salts having alkyl radicals 
containing from abut 8 to about 22 carbon atoms, the term 
alkyl being used to include the alkyl portion of higher acyl 
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10 
radicals. Examples of suitable synthetic anionic surfactants 
are sodium or ammonium alkyl sulfates, especially those 
obtained by sulfating higher (CS-C18) alcohols produced, for 
example, from talloW or coconut oil; alkyl (Cg-C20) benZene 
sulfonates, particularly sodium linear secondary alkyl (C10 
Cls) benZene sulfonates; alkyl glyceryl ether sulfates, espe 
cially those ethers of the higher alcohols derived from talloW 
or coconut oil and synthetic alcohols derived from petroleum; 
coconut oil fatty monoglyceride sulfates and sulfonates; salts 
of sulfuric acid esters of higher (CS-C18) fatty alcohol-alky 
lene oxide, particularly ethylene oxide reaction products; the 
reaction products of fatty acids such as coconut fatty acids 
esteri?ed With isoethionic acid and neutralized With sodium 
hydroxide; sodium andpotassium salts of fatty acid amides of 
methyl taurine; alkane mono sulfonates such as those derived 
from reacting alpha-ole?ns (CS-C20) With sodium bisul?te 
and those derived from reacting paraf?ns With S02 and C12 
and then hydrolyZing With a base to produce a random sul 
fonate; and ole?n sulfonates Which term is used to describe 
the material made by reacting ole?ns, particularly Clo-C2O 
alpha-ole?ns, With S03 and then neutraliZing and hydrolyZ 
ing the reaction product. The preferred anionic surfactants are 
sodium or ammonium (Clo-C18) alkyl sulfates and (Clo-C18) 
alkyl polyethoxy (1-1 1 EO, ethylene oxide) sulfates and mix 
tures thereof having differing Water solubilities. 

Particularly preferred anionic surfactants comprise a mix 
ture of a Clo-Cl8 alkyl sodium or ammonium sulfate or sul 
fonate or a Cl4-Cl8 alpha-ole?n sodium or ammonium sul 
fonate (AOS) and a CS-Cl2 alkyl polyethyoxy (2-4 EO) 
sodium or ammonium sulfate. Mixtures containing a major 
amount of the alkyl sulfates, ole?n sulfonates or alkyl alkoxy 
sulfates With aryl sulfonates such as sodium cumene sul 
fonate, sodium xylene sulfonate and sodium benZene sul 
fonate are also optional for use With the present invention. 
The amount of anionic surfactant present in the composi 

tion, Which is moringa oil (or its derivatives) combined With 
tocopherols, Will generally range from about 0 or 1% or 4 to 
12% by Weight (total ingredients) by Weight. The amphoteric 
or ZWitterionic surfactant, may optionally be present at a level 
of at least abut 0.1 or at least about 0.25 percent by Weight of 
the total composition, per 1 part by Weight of the content of 
anionic surfactant present in the composition. 

Examples of amphoteric surfactants that may be used in the 
composition of the invention are betaines and compounds that 
can be broadly described as derivatives of aliphatic secondary 
and tertiary amines in Which the aliphatic radical can be 
straight chain or branched and Wherein one of the aliphatic 
substituent contains from abut 8 to 18 carbon atoms and one 
contains an ionic Water solubiliZing group, e. g., carboxy, 
sulfonate, sulfate, phosphate, or phosphonate. Examples of 
compounds falling Within this de?nition are sodium 3-dode 
cylaminopropionate, sodium 3-dodecylaminopropane sul 
fonate, N-alkyltaurines, such as prepared by reacting dode 
cylamine With sodium isethionate, N-higher alkyl aspartic 
acids and the products sold under the trade name “Miranol”. 
Makeup or cosmetic compositions comprising the present 

invention may also contain as an optional ingredient, a ?lm 
forming skin tightening agent, particularly a plant derived 
biological polysaccharide cosmetic ingredient that may be 
combined With a casein hydrolysate. 
The polysaccharides that can be used in the practice of the 

invention include, for example, lecithin, pectin, karaya gum, 
locust bean gum, xanthan gum and mixtures thereof. The 
polysaccharides are preferably used in the present composi 
tions in combination With a casein hydrolysate. 

Suitable co-emulsi?ers are both knoWn W/o (Water in oil) 
and o/W (oil in Water) emulsi?ers. Typical examples of fats are 



US 7,691,397 B2 
11 

glycerides While suitable Waxes include inter alia beeswax, 
paraf?n Wax or microWaxes. Suitable thickeners are, for 
example, crosslinked polyacrylic acids and derivatives 
thereof, polysaccharides, more particularly xanthan gum, 
guar guar, agar agar, alginates and tyloses, carboxymethyl 
cellulose and hydroxyethyl cellulose, also fatty alcohols, 
monoglycrides and fatty acids, polyacrylates, polyvinyl alco 
hol and polyvinyl pyrrolidone. In the context of the invention, 
biogenic agents are, for example, plant extracts, protein 

12 
that do not involve a chemical reaction. The cosmetic and/or 
pharmaceutical formulations may have a Water content of 25 
to 95% by Weight and preferably 50 to 75% by Weight. 
The preferred embodiment of the invention is described in 

the folloWing table and Detailed Description of Preferred 
Embodiments. While these descriptions directly describe the 
above embodiments, it is understood that those skilled in the 
art may conceive modi?cations and/or variations to the spe 
ci?c embodiments shoWn and described herein. Any such 

hydrolyZates and vitamin complexes. Typical ?lm formers 10 _ _ _ _ _ _ _ _ 

are’ for example’ polyvinyl pyrolidone, Vinyl pyrO1idOne/Vi_ mod1?cat1ons or var1at1ons that fall W1th1n the purv1eW of this 
nyl acetate copolymerss polymers of the acrylic acid Series’ descr1pt1on are intended to be included therein as Well. Unless 
quaternary Cellulose derivatives and Similar compounds_ speci?cally noted, ‘1t 1s the intention of the 1nventor ‘that the 
Suitable preservatives are, for example formaldehyde solu- Words and PhraseS 1n the Speel?eanen and elalms be glVen the 
tion, p-hydroxybenZoate or sorbic acid. Suitable pearl esters 15 Ordinary and aeeustemed meanings to those of Ordinary skin 
are, for example, glycol distearic acid esters, such as ethylene in the applicable 811(5). The foregoing description Of a pre 
glycol distearate, and also fatty acids and fatty acid monogly- ferred embodiment and best mode of the invention knoWn to 
col esters. The dyes used may be selected from many of the the applicant at the time of ?ling the application has been 
substances that are permitted and suitable for cosmetic pur- presented and is intended for the purposes of illustration and 
poses, as listed for example in the publication “Kosmetische 20 description. It is not intended to be exhaustive or to limit the 
Farbemittel” of the Farbstoffkommission der Deutschen invention to the precise form disclosed, and many modi?ca 
pages 81-106. These dyes are typically used in concentrations tions and variations are possible in the light of the above 
of 0.001 to 0.1% by Weight, based on the mixture as a Whole. teachings. The embodiment Was chosen and described in 

The total percentage content of auxiliaries and additives order to best explain the principles of the invention and its 
may be 1 to 50% by Weight and may be 5 to 40% by Weight, 25 practical application and to enable others skilled in the art to 
based on the formulation. The formulations may be produced best utiliZe the invention in various embodiments and With 
in knoWn manner, i.e. for example by hot, cold, ho-hot/ cold or various modi?cations as are suited to the particular use con 
PIT emulsi?cation. These are purely mechanical processes templated. 

TABLE 1 

OSI With 
OSI With No Propyl OSI With OSI With OSI With 

% Additional Gallate/ BHN BHT/ TBHQ/ 
Methylene Antioxidants (Percentage (Percentage (Percentage (Percentage 

Sample Interruption (in hours) Increase) Increase) Increase) Increase) 

Moringa oil 0.7 29.6 407.9/ 90.5/ 65 .4/ 83.1/ 
1,278% 206% 121% 181% 

Ethyl Moringate 0.7 5.1 212.5/ 29.2/ 24.1/ 17.2/ 
4,067% 473% 373% 237% 

MeadoWfoarn 0.6 69.1 246.8/ 77.0/ 96.0/ 1666/ 
Oil 257% 11% 39% 141% 
Ethyl 0.6 48.7 70.1/ 107.1/ 71.0/ 93.3/ 
MeadoWfoarnate 44% 120% 46% 92% 
Babassu Oil 1.5 46.5 567.0/ 125.3/ 107.2/ 264.0/ 

1,119% 170% 131% 468% 
Ethyl 1.5 5.4 28.8/ 65.4/ 24.6/ 24.6/ 
Babassuate 433% 1,113% 356% 356% 
Macadamia oil 3.5 5.6 134.1/ 54. 6/ 32.9/ 67.3/ 

2,295% 875% 488% 1,102% 
Ethyl 3.5 1.4 117.4/ 38.5/ 14.4/ 8.4/ 
Macadarniate 8,286% 2,650% 929% 500% 
Cottonseed* 011 49.6 5.4 10.1/ 6.2/ 6.6/ 

87% 15% 22% 
Canola oil 28.3 9.3 27.4/ 11.6/ 15.8/ 66.4/ 

195% 25% 70% 614% 

Ethyl Canolate 28.3 0.9 0.9/ 0.9/ 0.9/ 5.3/ 
0 0 0 489% 

Soybean* oil 58.6 5.7 12.6/ 6.2/ 7.2/ 
121% 9% 26% 

High-Oleic 13.7 12.5 32.6/ 15.9/ 16.0/ 
Saf?oWer* oil 161% 27% 28% 

Traditional 66.9 4.6 12.5/ 5.6/ 7.0/ 25.5/ 

Sunflower Oil 172% 22% 52% 454% 

Ethyl 66.9 1.4 0.9/ 1.9/ 2.8/ 12.5/ 
Sun?oWerate —64% 36% 100% 793% 

(Trad) 
High-oleic i 14.0 39.0/ 17.7/ 17.8/ 

Sun?oWer* oil 179% 26% 27% 

High-Oleic 4.0 28.1 134.1/ 42.7/ 40.4/ 111.8/ 
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TABLE l-continued 

OSI with 
OSI with No Propyl OSI with OSI with OSI with 

% Additional Gallate/ BHN BHT/ TBHQ/ 
Methylene Antioxidants (Percentage (Percentage (Percentage (Percentage 

Sample Interruption (in hours) Increase) Increase) Increase) Increase) 

Sun?ower** oil 377% 52% 44% 298% 
Ethyl 4.0 2.2 97.9/ 27.8/ 6.5/ 3.2/ 
Sunflowerate 4,350% 1,164% 196% 46% 

* (from Eastrnan) 
* *(from Floratech) 

What is claimed is: 15 4. An emollient composition suitable for topical applica 
1. An emollient composition suitable for topical applica 

tion, said composition comprising: 
a long-chain oil selected from the group consisting of mor 

inga oil, its ethyl ester derivatives, and combinations 
thereof, wherein said long-chain oil has a percent meth 
ylene interrupted unsaturation which is less than about 
5%; and 

a tocopherol and a synthetic free-radical terminating anti 
oxidant selected from the group consisting of butylated 
hydroxytoluene, butylated hydroxyanisole, propyl gal 
late, a hydroquinone, and combinations thereof, wherein 
the tocopherol and synthetic free-radical terminating 
antioxidant provide an oxidative stabilization to the 
long-chain oil of more than 400% relative to the oxida 
tive stability of the oil alone. 

2. The composition according to claim 1 wherein the toco 
pherol and synthetic free radical-terminating antioxidant are 
present in an amount of from about 0.01% to about 5.0% by 
weight of said long chain oil. 

3. The composition according to claim 1 further compris 
ing a reducing agent present in an amount of from 0.001 to 2% 
by weight, wherein the reducing agent is selected from the 
group consisting of ascorbic acid, ascorbic acid esters, ascor 
byl esters, sul?tes, glucose oxidase comprising catalase, 
erythrobic acid and combinations thereof. 
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tion, said composition comprising: 
a long-chain oil selected from the group consisting of mor 

inga oil, its ethyl ester derivatives, and combinations 
thereof, wherein said long-chain-oil has a methylene 
interrupted unsaturation which is less than about 5%; 
and 

a synthetic free radical-terminating antioxidant selected 
from the group consisting of butylated hydroxytoluene, 
butylated hydroxyanisole, propyl gallate, a hydro 
quinone, and combinations thereof, wherein said syn 
thetic free-radical-terminating antioxidant is present in 
an amount of from about 0.01% to about 50% by weight 
of said long-chain oil, and wherein said synthetic free 
radical-terminating antioxidant provides an oxidative 
stabilization to the long-chain oil greater than 400% 
relative to the oxidative stability of the oil alone. 

5. The composition according to claim 4 further compris 
ing a reducing agent present in an amount of from 0.001 to 
20% by weight wherein said reducing agent is selected from 
the group consisting of ascorbic acid, ascorbic acid esters, 
ascorbyl esters, sul?tes, glucose oxidases comprising cata 
lase, erythorbic acid, and combinations thereof. 

6. The composition of claim 4 further comprising one or 
more tocopherols. 
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